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( 1)
2
$(-1)$ $\cross$ ( ) $\leqq$ r 2,
0 $\cross$ ( ) $\leqq r$ 3.
$N=\{1,2, \ldots\}$ , $p$
$S$ $A$ $\beta$
$\Gamma=((X_{n}), (A_{n}), (Y_{n}), (\Lambda_{n}), (W_{n}))$ on $(S, A, E, \{0, \pm 1\}, \mathbb{R})$
:
(i) $S$
(ii) $A= \bigcup_{i\in S}A(i)$ $A(i)$ $i$
(iii) $E$ $\{y_{1}, y_{1}, \ldots\}$ , $y_{i}\in \mathbb{R}(i=1,2, \ldots)$
$E$ $\sup_{i}|y_{i}|<\infty$ ,
$n$ $(n\geqq 1)$ $X_{n},$ $A_{n},$ $Y_{n}$
(iv) $i$ $a$ :
$i,$ $j\in S,$ $a\in A(i),$ $y\in E,$ $n\geqq 1$
$p^{a}(j, y|i)=P(X_{n+1}=j, Y_{n}=y|X_{n}=i, A_{n}=a)$ .
(v) $\beta$ : $S\cross Aarrow \mathbb{R}$ $i$ $a$
$\beta(i, a)$
$\beta(\cdot)$ $0$ $\beta;0\leqq\beta<1$
(vi) $r\in \mathbb{R}$ $\lambda\in\{0, \pm 1\}$







$W_{1}=r,$ $W_{n}=\{\begin{array}{l}\frac{W_{n-1}-\Lambda_{n-1}Y_{n-1}}{|\beta(X_{n-1},A_{n-1})|} if \beta(X_{n-1}, A_{n-1})\neq 0, n\geqq 2.W_{n-1}-\Lambda_{n-1}Y_{n-1} otherwise\end{array}$
$S_{RQ}=S\cross \mathbb{R}\cross Q$
(vii) $\pi=(\delta_{n}, n\geqq 1)=(\delta_{1}, \delta_{2}, \ldots, \delta_{n}, \ldots)$ :
$H_{n}$ $n$ $n\in N$ $H_{1}=S_{RQ}$
$H_{n+1}=H_{n}\cross A\cross S_{RQ}$ . $H_{n}$ $n$
$h_{n}=(i_{1}, w_{1}, \lambda_{1}, a_{1}, i_{2}, w_{2}, \lambda_{2}, \ldots, a_{n-1}, i_{n}, w_{n}, \lambda_{n})$
$h_{n}$ $A$
$\delta_{n}(a_{n}|h_{n})$ , $h_{n}=(i_{1}, w_{1}, \lambda_{1}, a_{1}, i_{2}, w_{2}, \lambda_{2}, \ldots, i_{n}, w_{n}, \lambda_{n})\in H_{n}$
$\delta_{n}(A(i_{n})|h_{n})=1$ $\delta_{n}(a_{n}|\cdot)$ $H_{n}$ Lebesgue $\triangle$
$C$ $\pi=(\delta_{n}, n\geqq 1)$
$n\in N$ $\overline{\delta}_{n}$ $(X_{n}, W_{n}, \Lambda_{n})=(i_{n}, w_{n}, \lambda_{n})$
$\triangle_{M}$ , $C_{M}$ $\pi=(\delta_{n}, n\geqq 1)$
$\pi$ $a\in A(i)$
$\delta_{n}(i, r, \lambda)=a$ $\triangle_{D}$ ,
$C_{D}$ $n\in N$ $\delta_{n}=\delta\in\triangle_{D}$ $\pi=\delta^{\infty}$
$C_{D}^{s}$
$\tau$ $\tau=\inf\{n\in N|X_{n}\in B\}$ ,
$n\geqq 1$ $\tau=\infty$ . :
$Z= \sum_{n=1}^{\tau-1}\prod_{l=0}^{n-1}\beta(X_{l}, A_{l})Y_{n}$ ,





$i\in B,$ $a\in A(i)$ $\sum_{j\in B}p^{a}(j, 0|i)=1$ .
$Z= \sum_{n=1}^{\infty}\prod_{l=0}^{n-1}\beta(X_{l}, A_{l})Y_{n}$
:
$Z_{0}=0$ , $Z_{n}= \sum_{k=1}^{n}\prod_{l=0}^{k-1}\beta(X_{l}, A_{l})Y_{k},$ $n\geqq 1$ .
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$X_{1}=i$ $\pi$ $\{\lambda Z\leqq r\}$




Assumption 2. $\pi\in C$ , $(i, r, \lambda)\in S_{RQ}$
$P_{(i,r,\lambda)}^{\pi}(\tau<\infty)=1$ , $P_{(i,r,\lambda)}^{\pi}$ $($ $n\geqq 1$ $X_{n}\in B)=1$ .
$B^{c}$
$\pi\in C$ , $(i, r, \lambda)\in S_{RQ}$ $P_{(i,r_{:}\lambda)}^{\pi}(|\lambda Z|<\infty)=1$
: $\pi\in C$ , $(i, r, \lambda)\in S_{\mathbb{R}Q}$
$F_{n}^{\pi}(i, r, \lambda)=P_{i}^{\pi}(\lambda Z_{n}\leqq r)$ , $F^{\pi}(i, r, \lambda)=P_{i}^{\pi}(\lambda Z\leqq r)$ ,
$F_{n}^{*}(i, r, \lambda)=\inf_{\pi\in C}F_{n}^{\pi}(i, r, \lambda)$ , $F^{*}(i, r, \lambda)=\inf_{\pi\in C}F^{\pi}(i, r, \lambda)$ .
: $I$
$\mathcal{F}=$ { $F|F(i,$ $\cdot,$ $\lambda)$ $\mathbb{R}$ $F(i,$ $r,$ $\lambda)\in I$ for $i\in S,$ $r\in \mathbb{R}$ and $\lambda\in Q$ }.
$\mathcal{F}_{I}$ $T^{a},$ $T^{\delta},$ $T$ : $F\in 3_{I}^{\mathscr{J}},$ $(i, r, \lambda)\in S_{RQ},$ $\delta\in\triangle_{M}$
$T^{a}F(i, r, \lambda)=\{\begin{array}{ll}\sum_{j\in S}\sum_{y\in E}F(j, r-\lambda y, 0)p^{a}(j, y|i), if a\in A^{0}(i)\sum_{j\in S}\sum_{y\in E}F(j, \frac{r-\lambda y}{|\beta(i,a)|}, \lambda)p^{a}(j, y|i), if a\in A^{+}(i)\sum_{j\in S}\sum_{y\in E}F(j, \frac{r-\lambda y}{|\beta(i,a)|}, -\lambda)p^{a}(j, y|i), if a\in A^{-}(i),\end{array}$
$T^{\delta}F(i, r, \lambda)=\sum_{a\in A(i)}T^{a}F(i, r, \lambda)\delta(a|i, r, \lambda)$
,
$TF(i, r, \lambda)=\inf_{\delta}T^{\delta}F(i, r, \lambda)=\min_{a\in A(i)}T^{a}F(i, r, \lambda)$ ,
$A^{0}(i)=\{a\in A(i)|\beta(i, a)=0\}$ ,
$A^{+}(i)=\{a\in A(i)|\beta(i, a)>0\}$ ,
$A^{-}(i)=\{a\in A(i)|\beta(i,$ $a)<0\}$ .
65
$F,$ $G\in \mathcal{F}_{I}$ $F\geq G$ $(i, r, \lambda)\in S_{RQ}$
$F(i, r, \lambda)\geqq G(i, r, \lambda)$
3
Lemma 1. $I$
(i) $F,$ $G\in \mathcal{F}_{I}$ , $\delta\in\Delta$ , $T^{\delta}F-T^{\delta}G=T^{\delta}(F-G)$ .
(ii) $F,$ $G\in \mathcal{F}_{I}$ $F\geq G$ $a\in A(\cdot)$ $T^{a}F\geq T^{a}G$ , $\delta\in\Delta$
$T^{\delta}F\geq T^{\delta}G$ , $TF\geq TG$ .
$\pi=(\delta_{n}, n\geqq 1)\in C$ 1 $(i, r, \lambda, a)\in S_{RQ}\cross A$
$1_{\pi}(i,r,\lambda,a)=(\delta_{n}^{(i,r,\lambda,a)}, n\geqq 1)$ $h_{n}\in H_{n},$ $n\geqq 1$ $\delta_{n}^{(i,r,\lambda,a)}(\cdot|h_{n})=$
$\overline{\delta}_{n+1}(\cdot|(i, r, \lambda, a), h_{n})$ $(i, r, \lambda, a)$ $1_{\pi}(i_{:}r,\lambda,a)\in-C$
: $\pi=(\delta_{n}, n\geqq 1)\in C,$ $(i, r, \lambda)\in S_{RQ}$
$T^{\delta_{1}}F^{1_{\pi}}(i_{)}r_{)} \lambda)=\sum_{a\in A^{0}(i)}\delta_{1}(a|i,$ $r_{)} \lambda)\sum_{j,y}F^{1_{\pi}(i,r,\lambda,a)}(j,$
$r-\lambda y,$ $0)p^{a}(j)y|i)$
$+$ $\sum$ $\delta_{1}(a|i,$ $r,$ $\lambda)\sum_{j,y}F^{1_{\pi}(i,r,\lambda,a)}(j,$ $\frac{r-\lambda y}{|\beta(i_{)}a)|},$ $\lambda)p^{a}(j,$ $y|i)$
$a\in A^{+}(i)$
$+$ $\sum$ $\delta_{1}(a|i,$ $r,$ $\lambda)\sum F^{1_{\pi}(i,r,\lambda,a)}(j)\frac{r-\lambda y}{|\beta(i,a)|})-\lambda)p^{a}(j,$ $y|i)$ .
$a\in A^{-}(i)$ $j,y$
Lemma 2. $\pi=(\delta_{n}, n\geqq 1)\in C$
(i) $\lim_{narrow\infty}F_{n}^{\pi}=F^{\pi}$ .
(ii) $n\geqq 1$ $F_{n+1}^{\pi}=T^{\delta_{1}}F_{n}^{1}\pi$ , $F^{\pi}=T^{\delta_{1}}F^{1}\pi$ . , $\pi=\delta^{\infty}\in C_{D}^{s}$
$F^{\pi}=T^{\delta}F^{\pi}$ .
Theorem 1. (i) $\{F_{n}^{*}, n\geqq 0\}$ :
$F_{0}^{*}=I_{S\cross[0,\infty)\cross Q}$ , $F_{n}^{*}=TF_{n-1}^{*}$ , $n\geqq 1$ .




Lemma 3. $F,$ $G\in \mathcal{F}_{[0}$ ,1] , $\delta\in\triangle_{D}^{s}$ $B^{c}\cross \mathbb{R}\cross Q$ $F-G\leq T^{\delta}(F-G)$
$B\cross \mathbb{R}\cross Q$ $F=G$ $F\leq G$ .
Lemma2(ii)
Corollary 1. $\pi\in C_{D}^{s}$ $F^{\pi}$ $B\cross \mathbb{R}\cross Q$ $F=I_{S\cross[0,\infty)\cross Q}$
$F=T^{\delta}F$
$\mathcal{F}_{[0,1]}$
Theorem 2. (i) $F^{*}$ $B\cross \mathbb{R}\cross Q$ $F=I_{S\cross[0,\infty)\cross Q}$ $F=TF$
$\mathcal{F}_{[0,1]}$
(ii) $\lim_{narrow\infty}F_{n}^{*}=F^{*}$ .
(iii) $F^{*}$. $=T^{\delta}F^{*}$ $\pi=\delta^{\infty}\in C_{D}^{s}$ $\pi$
4
Theorem l(i) Theorem2(ii) :
$F^{*}= \lim_{narrow\infty}T^{n}F_{0}^{*}$ , $F_{0}^{*}=I_{S\cross[0,\infty)\cross Q}$ .
Lemma 4(ii) Howrad[l]
Lemma 4. $\pi=\delta^{\infty}\in C_{D}^{s}$
(i) $F\in \mathcal{F}_{[0,1]}$ $F\geq F^{*}$ $B\cross \mathbb{R}\cross Q$ $F=I_{S\cross[0,\infty)\cross Q}$
$\delta\in\triangle_{D}^{s}$ $F\leq T^{\delta}F$ $F$
(ii) $\sigma\in$ C $F^{(\delta,\sigma)}\leq F^{\sigma}$ $F^{\pi}\leq F^{\sigma}$ .
:
I. $\pi_{0}=\delta_{0}^{\infty}\in C_{D}^{s}$
II. $n$ $\pi_{n}=\delta_{n}^{\infty}\in C_{D}^{s}$ $F^{\pi_{n}}\in \mathcal{F}_{[0,1]}$
$\tau_{[0,1]}$ , $B\cross \mathbb{R}\cross Q$ $F=Is\cross[0,\infty)\cross Q$ $F=T^{\overline{\delta}_{n}}F$
III. $T^{\overline{6}_{n}}F^{\pi_{n}}=TF^{\pi_{n}}$ $T^{\delta_{n}}F^{\pi_{n}}\neq TF^{\pi_{n}}$
IV. $T^{\delta_{n+1}}F^{\pi_{n}}=TF^{\pi_{n}}$ $\pi_{n+1}=\delta_{n+1^{\infty}}\in C_{D}^{s}$
V. $n\text{ ^{}-}n+1$ II
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\caorollary 5 II
Theorem 3. (i) $\{F^{\pi_{n}}\}$ $F^{*}$
(ii) $T^{\delta_{n}}F^{\pi_{n}}=TF^{\pi_{n}}$ $F^{\pi_{n}}$ $\pi_{n}=\delta_{n}^{\infty}\in C_{D}^{s}$
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